Commodity price stabilization continues to be a subject of keen interest to policy makers. The general conclusion within the context of welfare economics is that price stabilization brought about through stockholding activities leads to a net welfare improvement to society even though there are gainers and losers from price stabilization policies. Under the standard price expectation formulation used, storage does not result in complete price stability, but in price fluctuations within a positive price band. However, it does generate price stability under an alternative price expectation framework. Under the standard price expectation formulation, the gains from stability are positive, but much less than under an alternative price expectation specification.
Introduction
Price stability is a condition in which prices change very little as a result of economic forces, including policies such as storage. In the absence of policy, prices can become very volatile. Commodity price stabilization continues to be a subject of keen interest to policy makers where the role of stockholding is the key to the discussion in providing stability. Part of the interest is the current major focus on the role of stocks especially in Feed the Future African countries. Schmitz and Kennedy [1] and Kennedy, Schmitz, and van Kooten [2] provide an overview of case studies on the impact of commodity storage, including the effect on price instability and food security. Generally, stocks are discussed within the context of the earlier welfare economic framework discussed below. [13] . The general conclusion within the context of welfare economics is that price stabilization brought about through stockholding activities leads to a net welfare improvement to society even though there are gainers and losers from price stabilization policies. However, we demonstrate that the long held conclusion that there is a net welfare improvement from price stability holds under a different producer price expectation. The producer price expectation used in the standard literature only generates a storage amount that leads to a reduction in price instability, rather than eliminating it. Therefore, the gains from stabilization through storage can be much smaller than in the standard formulation. Under a price expectation framework where stocks are attainable, storage does not result in complete price stability. Rather, storage increases price stability, but the final result is that a price band is created. Also, the strong assumption that government does the storage is not needed as producers can bring about an equivalent result.
The Theoretical Basis
The theory upon which this paper is based is classical welfare economics that utilizes the concepts of consumer and producer surplus. The theoretical foundation for classical welfare economics can be found in Just, Hueth, and Schmitz [13] .
Storage and Supply Shocks
The general approach in the standard literature is discussed with reference to Consumer demand is D s and the stochastic supply is S 1 and S 2 , each of which occurs with equal probability of one-half. Thus, equilibrium prices are p 1 and p 2 respectively. As we now discuss, under an expected price of p 2 and an expected quantity of q 2 , coupled with an expected price of p 1 and expected quantity of q 1 , the result cited in the literature on the effect of storage cannot hold. This is because the mean quantities produced are not those demonstrated in the standard Massell [5] assumes that prices are stabilized at p u through a buffer-stock government authority that buys excess supply ( ) Several well-known results fall out of this model on the comparison between price stability (through buffer stocks) and price instability. There is a net gain from stability [5] but there are also losers [3] [4].
In the literature, storage brings about a stable price of p u (Figure 1) . In period 1, the government stores (bg) and releases stocks (cb) in period 2 ( ) ( )
The net gain from price stabilization is ( ) ( ) Given that in period 1 producers expect price p 1 and quantity q 1 , and in period 2 they expect price p 2 and quantity q 2 , the amount of attainable storage in equilibrium cannot be q 2 q u . This is because the mean quantity over the two periods is q rather than q u . Therefore, the amount of storage in equilibrium is 1 
qq xm =
(the amount of stocks released in period 2). This amount of storage gives rise to a price band of ** * p p . Therefore, when storage is evaluated under the price expectations formulated in this model, storage cannot bring about complete price stability. As a result, the price gain from stabilization in period 1 is no longer (bfg), but rather (qtf), which is significantly smaller than (bfg). Correspondingly, in period 2, the gains from stabilization are (axm), which is significantly smaller than (acb). Therefore, in this framework, the gains from stabilization can be much smaller than in the original models developed. However, there are still gains from stabilization since the net gain from stabilization is ( ) ( ) { } axm qtf + , even though consumers prefer price instability (the Waugh result [3] ), while producers prefer stability.
The key to the conclusion that storage reduces price instability but doesn't bring about complete stability is that producer price expectations are not conditioned on storage. Price expectations are formed and production takes place in period 1. After the harvest, the government then stores the commodity when quantities are already known. This has to be the case given the price expectation framework used in the standard models. However, the standard and cited results in the literature can be salvaged under a different price expectation framework.
The producers' price expectation must be p u for each period, where they expect a quantity to be produced in period 1 of * 1 q and q 2 in period 2. This has to include an expectation on the part of producers that the government will store a quantity of ( ) * 1 uif produced. Thus, the expected prices in this model have to simultaneously combine production and storage.
Much of the literature assumes that stocks are held by the government, but this need not be the case. In the above model, it is to the benefit of producers to hold stocks, and there is no need for government storage. 
Storage and Demand Shocks
To add further evidence as to why storage lessens price instability, but doesn't completely eliminate it, consider Figure 2 where price instability is generated by D 1 and D 0 . Price (P) is measured on the y-axis and Quantity (Q) on the x-axis. In period 1, producers expect price p 1 and production q 1 . In period 2, they expect price p 2 and production q 2 . This is the expectation framework presented in the well-known paper by Oi [4] . If the price could be stabilized at p u , the net gain from stabilization is ( ) ( ) { } abe dcb + . However, even though the net gains are positive, producers lose from stability.
However, given the above price and quantity expectations specified, it is impossible to stabilize at p u , since the storage amount needed, which is (be), is not attainable from production. This can easily be seen since the mean production for p u to occur is q u , whereas the correct mean production for q 1 , which is much smaller than described earlier.
Conclusions
As we have shown, storage reduces price instability, but cannot eliminate it within the price expectations underlying the standard storage models. This is the case regardless of whether instability comes about by production or demand shocks. This is also important from a policy perspective since one should not assume that storage policy is a failure if it cannot achieve complete price stability.
There are two major limitations to the framework and price expectation modeling that is done above. A modified price expectation model should be developed where storage is not needed to bring about complete price stability.
Second, uncertainty is missing from our model. Under uncertainty, the price and quantity expectations are not realized. This can further complicate the gains and 
